Background: Life Satisfaction (LS) is an indicator of subjective well-being (SWB) among the elderly, and is directly associated with health and mortality. Present study deals with the factors associated with the LS among the rural elderly in Odisha, India. Methods: A cross-sectional survey using multi-stage random sampling procedure was conducted among elderly (60+ years) in Bargarh district of Odisha. The survey was conducted among 310 respondents. Hierarchical regression analysis was used to assess the adjusted effect of various socio-economic, demographic, health conditions (physical and mental), social support and effects of multi-morbidity on LS. Results: Cognitive health was the most influential factor in determining LS among both men (β = 0.327) and women (β = 0.329). Individual's social support also plays an influential role in LS among rural elderly. Elderly who are living alone and have any sort of disability and had low score of activities of daily living (ADL) have also reported significantly lower perceived LS for both the genders.
Background
Life satisfaction (LS) is an important component of successful aging. Successful aging is a universal phenomenon, which is not uniform across the different age groups, and it differs from person to person. Some accomplish a sense of fulfillment and satisfaction in old age, while others turn harsh and hostile to the changes of old age and lament on the decline of their physical activities [1, 2] . Level of LS indicates the subjective wellbeing which is associated with the health and mortality status among the elderly. It is among the one of the main determinants of well-being, which reflects the cognitive judgmental aspect of an individual [3] . Older people who experienced bad health tend to express low level of LS. However having higher socioeconomic status, adequate family support, higher level of satisfaction with one's living environment/condition, and staying in their own home among the elderly population plays a crucial role in achieving successful aging [4, 5] .
LS refer to a judgmental process, in which individual access their quality of life (QoL) in accordance with some unique set of criteria's. Elderly are more sensitive to their LS and health conditions, which is further influenced by their socioeconomic situations, and limited work performance [6, 7] .
As per the WHO, four factors which directly influences the level of LS among the elderly are: physical health condition, mental health condition, social relationship and environment [8] . For improving LS among the elderly, it is necessary to consider factors like satisfaction in residential environment, neighborhood relationship, economic status, maintaining friendship, family relationship, physical health condition, satisfaction in marital status, job or career, and lastly, satisfaction in others aspect of life [9] .
LS is influenced by various factors like demographic, socio-economic, health, physical status, mental status, social support, social adjustment and number of morbidities. Studies indicate that factors such as race, socioeconomic status, marital status, education, level of selfesteem, depression, may influence the level of LS. In terms of demographic factors, increase in age has a significant impact on the LS among females in comparison to males [10] . Few studies have recorded that neither age nor gender was positively associated to LS [11, 12] . Time-varying physical health is related to changes in LS [13] . Change in marital status is related to the LS path, and new widowhood is related to morale and social engagement. Women and men in formal marriages experience higher levels of LS than people in other forms of marriages [14, 15] .
There is a moderate effect of socioeconomic status, including income and educational level, on LS [16] [17] [18] [19] . A study on LS amongst elderly people living in Australia, found that social, health, security of life, residence, acceptance and adjustment influences the level of LS among the elderly [20] . Studies also showed that residential status have a negligible impact on LS [21] .
Most of the research was focused on activities of daily living (ADLs) and instrumental activities of daily living (IADLs) as an indicators to evaluate the health condition of elderly and LS. Physical activities, viz. bathing, dressing, toileting, continence, movement and food intake including ADL, are positively related to LS [22, 23] . However, few studies show that physical disability was not significantly related to LS [24] . As per a study among 132 countries, by Gallup organization, there are stronger evidences that health and LS among the elderly people decreases with increase in the level of disability and age. This study also indicates towards differences among the developed and developing countries as decline in LS with disability and age was more among the developing and underdeveloped nations [25] .
There is a positive relationship between psychological well-being and LS. Psychological health is generally related to overall subjective well-being, and there is a significant relationship between depressive symptoms and LS [26, 27] . Psychosocial variables like size of social support, social support and positive social relations are strongly related to LS [28, 29] . There is a significant effect of physical and psychological well-being on LS while, socio-demographic variables such as gender or age plays very limited role in LS [30, 31] .
Social support systems like religion, education, marriage, occupation, active daily life status, living arrangement, diet, transportation, family support and emotional support also have a positive impacts on the LS of elderly [32, 33] . If the income of the households is lower in that case family support has a greater effect on happiness among elderly while emotional support has been found to work as a shield during traumatic periods and increases LS [34] . In few communities, relationships with friends are more important for the LS among elderly population [35] . Continuous working and participation in volunteering activities or community events are also related to the higher level of subjective well-being [36] .
Various studies indicate social support as a factor which has a strong influence on the LS among the elderly. Literature suggests that psychological variable and locus of control affects subjective well-being more than social support and LS in elderly individuals [37] . Factors like household environment (both physical and social), overall well-being, personal information (information on age, sex, education and place of residence), self-acceptance (social support), personal traits (cognitive health) and lifestyle indicators (smoking, consuming tobacco and alcohol) are correlated with the LS among the elderly population [38, 39] .
Studies also explored the factors associated with the LS which have been experienced during the process of aging. In case of within the group distribution of elderly population (health inequity) 1 , results indicates that economic position and health were the most important factors determining levels of LS among elderly individuals [40] . LS is a forecaster of longevity and morbidity, disease and injury [24] . In addition, LS is also related to other health variables such as favorable self-reported health, social support, and positive health behaviours. Limited evidences are available on the relationship between LS, health behaviours, chronic health conditions, and health-related quality of life (HRQOL) among the elderly. Behavioural Risk Factor (smoking, consumption of alcohol and tobacco) chronic illness and adverse health behaviours are correlated with HRQOL and influences LS [41] [42] [43] .
In Indian context, Maheswaran and Ranjit [44] focused on LS and influence of demographic factors on LS of the elderly people. Results indicate that majority of the respondents had low level of LS. Moreover, the demographic factors namely gender and habit of savings directly influences the level of LS of the elderly respondents. The variables viz. health problems, ownership of house, ownership of land, religion, monthly income and number of children, negligibly influence the level of LS.
Balachandran et al. [45] studied LS and alienation of elderly males and females in the district of Kerala, India. The results indicate that elderly men experience less alienation in comparison to the elderly women. However, both elderly male and females do not exhibit significant differences in their LS. Marpady et al. [46] conducted a study in rural Karnataka, India to explore the pattern of social support system and LS amongst the elders. The research revealed that family support is a significant factor for the better psychological wellbeing of the elderly. It was also observed that homebound elderly had more advantages than the institutionalized elderly in terms of daily activities, level of satisfaction, social support and source of financial support.
India is the second most populated country in the world, with nearly 100 million persons aged above 60 years, which constitutes about 8.3 % share in the total population [47] .
As the elderly population is on a rise throughout the globe specifically in India, various aspects of ageing and its precursors have become an area of research for gerontologists and social scientist.
After reviewing the literature from international as well as in Indian context, major gaps has been identified. Limited number of studies has highlighted the role of either demographic, socio-economic, social support or cognitive health. As per our information there are no such studies which have completely addressed the issue of LS among the rural elderly by taking into consideration all major variables which influences the level of LS. Present study is an attempt to fill this existing gap in the literature and provides a linkage between all the major factors such as demographic, socio-economic, social support and cognitive health variables. This paper examines the relationship between various covariates of LS among the rural elderly in Bargarh district of Odisha on the basis of following hypothesis:
H1: Elderly having better cognitive health are having better LS. H2: Elderly having good social support are having better LS. H3: Elderly having no morbidities are having better LS.
This paper aims to analysis the factors constructing LS amongst the rural elderly of Odisha and explores its implications on their health and life, which can positively contribute in developing social policies.
Methods

Ethics statement
The study was conducted in Bargarh district of Odisha, India. The study aims to explore the familial setups, roles, health status and expectations of the elderly. Before collecting necessary information from selected elderly, following consent form was signed by the respective respondent:
"I am going to ask you some personal questions that some of the people find difficult to answer. Your answers are completely confidential, your name, will not be disclosed to anyone, and will never be used in connection with any of the information you tell me. You do not have to answer any questions that you do not feel comfortable, and you may withdraw from this interview at any time you want to. However, your answers to these questions will help us to understand the senior citizens situation. We would greatly appreciate your help in responding to this interview. Would you be willing to participate?"
If the respondent provided consent, an interview was conducted.
The study was approved by the Doctoral Research Committee (DRC) of National Institute of Technology, Rourkela, Odisha, India.
Study area and subjects
A cross-sectional survey using multi-stage random sampling procedure was conducted among elderly (60+ years) in Bargarh District of Odisha (Fig. 1) . The targeted sample size of the population was 320. Data were collected by face-to-face interviews with a pre-tested structured questionnaire. Ten respondents who were extremely frail could not respond to the questionnaires. So, finally 310 respondents were considered for analysis resulting in a response rate of 97 %. In order to increase the efficiency of estimates, a multistage sampling design was followed to select required number of respondents for interview. Selection of respondents involved three stages of sampling procedure. Block 2 was selected at the first stage. Then village 3 was selected at the second stage followed by selection of target respondents at the third stage.
As per Census 2001, there are 12 blocks in Bargarh i.e. Bargarh, Barpali, Attabira, Bheden, Sohella, Bijepur, Padmpur, Gaisilet, Paikmal, Jharbandh, Ambabhona and Bhatli. Two blocks namely Sohella and Padampur were selected randomly. Twenty respondents (10 Male and 10 Female) were selected from each village. So, 16 villages (8 from Sohela and 8 from Padampur) were selected to get the required number of respondents. Villages were selected using probability proportion to sample size (PPS). At the village level, a sampling framework was prepared separately for male and female respondents. A complete listing of the households in a selected village was done. During the listing in each household all the members aged 60+ were listed. Each member's actual age and gender were noted. Accordingly, 10 Male and 10 Female elderly were selected by using systematic random sampling procedure. The study was conducted in Bargarh district as the percentage of elderly population was higher than the state average and ratio of female elderly population was also higher in the district than the male elderly population [47] .
Framework of the study
In order to investigate various factors associated with LS among elderly we have partially derived the framework of the study from Coke and Twaite [48] and Neugarten et al. [49] . As per Life Satisfaction Index (LSI), successful ageing depends upon the general feelings of well-being among older people and positively contributes into the LS. The concept of LS is associated with various factors like demographic variable, socio-economic factors, health behavior, physical health status, cognitive health status, social support and number of morbidities among elderly. We have recorded responses on these above mention aspects by asking questions through a structured questionnaire from the respondents. The framework of the study is summarized in Fig. 2 .
Katz Index of independence in ADL
As aging process sets in it results into the changes in the health status of the individual and decline in the functional status of older adults. The most appropriate method or tool to access ADL of the elderly is the Katz Index of Independence in ADL, commonly referred to as the Katz ADL. It was developed by a medical doctor Sidney Katz In 1969 [50] . The Index ranks adequacy of performance in the six functions of bathing, dressing, toileting, transferring, continence, and feeding. Clients are scored yes/no for independence in each of the six functions. A score of 6 indicates full function, 4 indicate moderate impairment, and 2 or less indicates severe functional impairment.
Variables under study
Variables used for the study (both dependent and independent) has been explained below.
Dependent variables: We have taken LS as our dependent variable. In order to determine LS, respondents were asked, "Taking all things together, how would you say you are these days"? The responses were on Likert scale ranging from (1.very happy, 2.happy, 3. neither happy nor unhappy, 4. unhappy and 5. very unhappy. Independent variables: The independent variables are; a) Age (reference group: 65+ years), b) Marital status (reference group: Not currently married), c) Caste 4 (reference group: SC/ST/ general), d) Education (Likert scale) e) Wealth quintile (Likert scale), f ) state of economic independence (reference group: dependent), g) living arrangements (reference group :living alone), h) Risk behaviour (reference group: consuming tobacco, smoking, and drinking alcohol i) disability status (reference group: not disabled), j) Functionality or ADL (reference group: functional), (k) cognitive health status (reference group: bad cognitive health, l) social supports (reference group: not having good social supports), m) morbidity status (reference group: no morbidity). We tested multi-co linearity for all independent variables, and in no case was the tolerance value less than 0.1 or the variance inflation factor (IVF) greater than 10 ( Table 1) .
Statistical analysis
Statistical analysis was carried out in two stages: firstly; the sample characteristics of the elderly population was assessed for each variable using descriptive statistics by also focusing upon the observation of elderly population with chronic diseases. Later on, hierarchal multiple regression analysis was used as per Gender. Hierarchal regression by gender was employed as per the available literature which shows that gender has a significant effect on LS among elderly. Literature on differences in pain experiences indicates towards gender variations, where women generally experience more experimental pain in comparison to men. Moreover the perception, attitude and approach towards life are very different among both the genders. Level of LS is lower among those men who are living alone or without their spouse while among females, LS is lower when they used to stay with their relatives or their parents-in-law. Similarly residing with an unmarried son is negatively associated with LS for both genders [51] . Women LS increases with higher number of social activities and friend circle which is not that significant predictor of LS among the males [52] . Overall family relations are of more importance to males in comparison to females. Elderly men whose marital status remained stable there LS was also constant while in case of females there was a decline in LS. In addition, among males LS increases with marriage while it has no significant role for females [53] . Data analysis was done using SPSS 20 software.
Results
The sample characteristics of the studied population by selected socio-economic covariates shows that out of the total sample of 310 respondents, 153 are male and 157 are female ( [54] Staying with a married daughter is still regarded as a taboo in rural settings in India. Those elderly who don't have any son stay either alone or with some relative and daughters often visit them and provide them with some financial support [55] . As this study was also done in the rural setup the percentage of elderly living with the married daughter was negligible so it was not taken into account. About 58.1 % of the population have Below Poverty Line (BPL) card. About 63 % of the respondents are consuming tobacco, 31 % of them are used to smoking and a small proportion (4 %) in drinking alcohol. Nearly 63 % of the elderly are having good social support. Majority of the elderly were not disabled (70 %) as only 30 % of them were having some sort of disability. Half of the elderly population was having poor cognitive health status and only 14 % of the elderly were having good cognitive health status. About 77 % of the elderly population in the district was in functional state and 23 % have some issues with ADL.
While comparing the prevalence of disease amongst males and females, it shows that arthritis is more common among females than males, whereas Chronic Obstructive Pulmonary Disease (COPD) and high blood pressure are more common among males. Similarly, dementia and Alzheimer's disease are more common among females and cataract amongst males. For other diseases, both male and females shared similar patterns with few variations (Table 3) .
The normal P-P plot of regression standardized residual and scatter plot, indicates the outliers, normality, linearity and homoscedasticity. The purpose of P-P plots is to check if the data are normally distributed so here the data are plotted against a theoretical normal distribution in such a way that the points should form an approximate straight line. Departures from this straight line indicate departures from normality. Here the normal P-P plot points are lying in the straight diagonal line from the bottom left to top right showing normal distribution of data and fit for analysis. In scatter plot, residuals are rectangularlly distributed with most the scores concentrated at the center i.e. along the point O. Standardized residuals of more than 3.3 or less than −3.3 indicates outliers (Figs. 3 and 4) [56] .
The model summary of both dependent and independent variables shows R 2 value and variables entered in Block one (age, caste, marital status, education, wealth index, state of economic dependence, living arrangements, life style indicators, ADL, cognitive health and social adjustment,). They together explain 30 % of the variance (.30*100) in dependent variable (DV). After entering the variable gender in block two the model now explains 35 % of variance in the DV. The R 2 change in model two here again explains an additional of 5 % variance in DV by variable gender. This is a significant contribution, as indicated by sig F change value for this line (0.000) ( Table 4) .
Present method is suitable for this study as in this method the effects and coefficient values of each factor on the level of LS and incremental change (increase/decrease) in the R 2 value are provided in comparable forms. All the five models are considered for the analysis and variables are added in each model and the final model contains all the 13 variables used in the analysis (Table 5) . We have conducted a hierarchical regression analysis with respect to gender in order to identify the main covariates which determine the level of LS in elderly population (Tables 6 and 7) . Five sets of models were introduced and the result of final model is presented after the introduction of 13 variables. Results shows that 6 variables were statistically significant for both men (adj. In model V there has been highest increase in the explanatory power of the R 2 value in terms of LS for both men and women. We have further added variable like disability, cognitive health and number of morbidities in model V due to the explanatory power of R 2 was measured at 0.140 in both male and female. Second highest increase in the explanatory power of R 2 was observed in model IV where the change in adjusted R 2 value increased to 0.089 in men and 0.087 in women. In this model, the variables introduced were ADL and social support.
Discussion
Disability has a significant effect on the LS of elderly people. It is also observed that negative life events may increase psychological distress among elderly people and in turn can lower the level of LS. However there is a direct relationship between social supports and LS, as social support increases LS also increases. Furthermore, disability, preceding psychological distress, lack of friend circle or social support system that could help elderly, low ADL and IADL scores was associated with dissatisfaction with life or lower level of LS [57, 58] . LS and mental health are associated with some specific demographic factors such as age and gender. In addition, self-rated health and limited functionality due to disability exert a significant impact on psychological well-being and can lead to depressive symptoms, and psychological distress. The relationship between ADL, psychological factors and LS was different between males and females.
It is a well-established fact that with increasing age, there are higher likelihood of morbidity and disability. This may be due to the nature or occurrence of disease as older people do not encounter with fatal diseases rather they suffer from chronic diseases [59, 60] .
The LS of the elderly population relies on factors such as living arrangement, health condition, economic status, social support and financial status of their children. In case if the elderly people are having similar mind set as of their children, they can enjoy a healthier and happier life span with them. Moreover if they have enough financial resources to meet their basic needs and have adequate social support then they have higher LS. Living alone results into lower LS than those elderly who are living with spouse or their children [61, 62] . Our results conclude that most important variable which affects the level of LS of the rural elderly is cognitive health status. In this study, majority of the sampled elderly (50 %) were recorded with bad cognitive health. Elderly having low GHQ −12 score are prone to depression leading to lower LS [29] . The relationship between cognitive health status and LS is very crucial which can be assessed from the individuals' overall cognitive assessment of their living conditions and achievements, comparing them to their needs and expectations and in light of their personal and socio-cultural values [63] . The second most influential factor on LS is social support. Many studies have reported that social activities or interpersonal relationship enhances both physical and mental health. It lowers mortality rates among elderly [61, 62] . Social supports improves one's self esteem, sense of belongingness and gives a purpose to life. It also provides physiological benefits such as better immune functioning and increased cardiovascular activities. It also promotes positive health behaviour like proper diet, exercise and helps a person to stay away from risky behaviour such as smoking and consumption of alcohol [64] . However the degree of social supports varies with the disability and morbidity status of an individual [65] . The next important factor effecting LS among rural elderly was morbidity status. There was an inverse relationship between the morbidity status of a person and his LS. Good health allows the person to maintain social contacts, resulting in higher level of LS and prevalence of chronic diseases results into low level of LS. Low LS is associated with ADL and IADL which is necessary for overall QoL. Chronic conditions like diabetes, hypertension and cardiovascular diseases have adverse effect on the health and it's harmful for both cognitive and physical disabilities [66] . The other important variable for LS for rural elderly was living arrangements. In our study more than • Education
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• Morbidity status half of the elderly were living with spouse and married son. Elderly living with family members showed increased LS than those living alone or with relatives. Elderly living alone are unable to meet their basic requirements in case of disability and chronic conditions. Having support from family members reduces the effect of diseases and it gives them will power and strong mental attitude to manage their day to day life. Living arrangements influences the cognitive health and level of LS. Loneliness is a biggest enemy in old age which pushes a person towards morbidity leading to disability [67] [68] [69] . Living arrangements acts as a powerful instrument in defining roles among elderly as it gives a sense of belongingness and provides social support both formal and informal [70] [71] [72] . Spouse can be an important support for both male and females as the males can looks after for finances and females take care of health issues [53] .
Limitations of the study
It was a major challenge to explain to the respondents and their family members about the reason behind this study and the underlying benefit to them. Many respondents were curious to know whether they will receive any financial benefit from the government or not. This is a cross sectional study and results may change over time. This study takes into consideration only self-reported cases for any sort of morbidity and disability. No clinical examination has been performed, so the results may vary. The study is confined to few villages of Bargarh district in Odisha. It can be extended to other districts also to provide a probable solution to the problems faced by elderly that can be useful for the decision makers in future for policy implications.
Conclusions
In this study, the subjective meaning of ageing is determined on the basis of the LS model. Factors such as cognitive status, morbidity status, and social supports can be the areas of concern and special focus for the gerontologist. Interdisciplinary research with the aim of increasing LS in the elderly should be promoted. Management of health conditions and ADL, IADL functioning plays a pivotal role in increasing LS among elderly. The issue of cognitive wellbeing remained unidentified especially among the elderly population. This issue needs more attention as sound cognitive health can enhance the overall LS among the elderly. Our study brings into focus this unattended issue of cognitive health which can be looked into by the policy makers. Proper designing of the welfare programmes, policies and regulations for elderly needs a better understanding of the relationship between people's individual characteristics and their perceptions regarding LS. There should be well trained staff and infrastructure in the geriatric units to cater the cognitive needs of the rural elderly which is fully ignored at present in India. In the Indian context social support system is essential for ensuring psychological wellbeing among the elderly population. More stress should be laid upon the counseling among the younger generation which can encourage them to support and look after the needs of their elderly as it will enhance the level of LS. There should be more focus in building intergenerational solidarity among the two generations which will improve the social support. Disabled elderly should be given special attention by the society and more user-friendly environment should be provided to them. This study can contribute positively in the overall feeling of happiness among the elderly population which may become a basis for the formulation of policies to improve the QoL in the county like India. The implication of our findings can be adopted by the government agencies and police maker to identify the major areas of attention and to identify the most vulnerable aged people (70 above), particularly aged females/widows.
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